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Text:
 CHEMICAL SALES COMPANY

SUPERFUND SITE

RECORD OF DECISION

FOR OPERABLE UNIT 4

DECLARATION OF THE RECORD OF DECISION

The Chemical Sales Company (CSC) Superfund Site, Operable Unit 4 (OU4),
Commerce City, south Adams County, Colorado

Statement of Basis and Purpose

This decision document presents the selected remedial action (RA) for
Operable Unit 4 (OU4) of the CSC Site, located in Commerce City Colorado,
which was chosen in accordance with Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by Superfund Amendment
and Reauthorization Act (SARA), and to the extent practicable, the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP).  OU4 includes
South Adams County Water and Sanitation District (SACWSD) Wells 18, 21 and
47, which are currently used as sources of drinking water for south Adams
County residents. This decision is based on the Administrative Record for
the Site.

The State of Colorado concurs with the selected remedy.

Assessment of the Site

Actual or threatened releases of hazardous substances from this Site, if not
addressed by implementing the response action selected in this Record of
Decision (ROD), may present an imminent and substantial endangerment to
public health, welfare, or the environment.

Description of the Selected Remedy

The objective of the OU4 remedy is to minimize or eliminate exposure or
potential human exposure to contaminants present in the contaminated ground
water.  SACWSD wells 18, 21, and 47 are used as a drinking water source.
The RA for OU4 will connect these wells to the Klein Water Treatment
Facility (KWTF). Water from those wells will be pumped to the existing
treatment facility where it will be treated to drinking water standards
before being distributed to users.  The RA for Wells 18, 21, and 47 will
continue as long as the KWTF is operating for purposes and reasons specified
in the "EPA RMA OffPost" ROD, June 1987.

OU1 addresses soil and ground water remediation at CSC property and adjacent
areas.  OU2 addresses remediation of ground water north of Sand Creek.  OU3
involved the connection of several residents to the municipal water supply.
The RMA Off-Post OU1 ROD addressed contamination from various sources.

No principal threat exists in CSC OU4.  Nevertheless treatment is used as a
major component of the remedy.

Statutory Determinations

The selected remedy is protective of human health and the environment,
complies with Federal and State requirements that are legally applicable or



relevant and appropriate to the RA, and is cost-effective.  This remedy
utilizes permanent solutions and alternative treatment technology to the
maximum extent practicable, and satisfies the statutory preference for
remedies that employ treatment that reduces toxicity, mobility, or volume as
a principal element.

Because this remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted within five years
after commencement of RA to ensure that the remedy continues to provide
adequate protection of human health and the environment.
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I.  SITE NAME, LOCATION, AND DESCRIPTION

The CSC Superfund Site is located in Commerce City and north Denver,
Colorado. It is approximately five miles northeast of downtown Denver,
Colorado. Contamination at this Site consists of soils and ground-water
contamination. The contaminated ground water is located in an unconfined
alluvial aquifer, which extends to a maximum depth of 100 feet below the
ground surface. Ground-water flow on the Site generally trends north to
northwest. However, paleochannels also influence regional flow at times
resulting in flow patterns that are not in the same direction as the above
mentioned generalflow patterns. The Site is divided into four OUs:

OU1:  Includes the CSC property and addresses soil and ground-water
contamination south of Sand Creek.  The approximate boundaries are Forest
Street to the west; Monaco Parkway to the east; I-70 to the south; and Sand
Creek to the north (see Figure 1-1, page 2).  The land use in OU1 is mainly
industrial with six residences located in the northern portion.

The CSC property is the location of an operating chemical sales business.
Soil contamination on and adjacent to the property is considered to be a
source of ground-water contamination on this Superfund Site.  The
contaminated ground water flows northward into the other CSC OUs.

OU2:  Addresses ground-water contamination generally downgradient of OU1.
The approximate boundaries are Holly Street to the west; Quebec Street to
the east; Sand Creek to the south; and 86th Avenue to the north (see Figure
1-1, page 2). The Rocky Mountain Arsenal (RMA) borders OU2 to the east.  OU2
is approximately four square miles in area.  The land use consists of single
and multi-family residences, small businesses, and municipal facilities.
Boundaries of OU1 and OU2 are defined by the approximate extent of ground-
water contamination, and may expand as ground-water contaminants migrate.
No soil contamination has been found in this OU.

OU3:  OU3 provides for those residents located in OU2 that are using
alluvial well water for domestic uses to be connected to the municipal water
system. This reduces their exposure to the contaminated ground water of OU2.
OU3 has the same boundaries as OU2.

OU4:  OU4 addresses SACWSD Wells 18, 21, and 47, and is the subject of this



ROD. Wells 18, 21 and 47 are wells that draw water from the contaminated
alluvial aquifer in and north of OU2.  These wells are for purposes of
providing water for domestic uses for residents connected to the SACWSD.

Well 18 is located at 84th Avenue and Quebec Street and is within OU2
boundaries and is generally west of the RMA.  Well 47 is located at 88th
Avenue and Quebec Street, and is two blocks north of the OU2 northern
boundary and is also generally west of the RMA.  Well 21 is located at 90th
Avenue and Ulster Street, and is four blocks north of the northern boundary
of OU2 and is also generally west of the RMA (see Figure 1-2, page 3).
These wells comprise a portion of the SACWSD municipal water supply, which
is primarily drawn from the shallow alluvial aquifer mentioned above.
SACWSD serves approximately 30,000 customers.

II.  SITE HISTORY AND ENFORCEMENT ACTIVITIES

In 1981, the Environmental Protection Agency (EPA) conducted a random
national survey of drinking water systems.  Several organic chemicals were
found by EPA in SACWSD wells.  Additional sampling in 1982 and 1985
confirmed this result. As a result, EPA initiated a Remedial Investigation
(RI) and Feasibility Study (FS) on an area named "EPA's Off-Post RMA OU1".
This area was bounded by East 80th Avenue to the north; East 56th Avenue to
the south; South Platte River to the west; and the RMA to the east (see
Figure 1-3, page 4).  The results of the RI indicated extensive
contamination of ground water along the eastern portion of the area.  A
permanent water treatment plant for SACWSD water was the selected remedy for
the EPA Off-Post RMA OU1 ROD, June 4, 1987.

The permanent treatment plant was built and named the Klein Water Treatment
Facility (KWTF).  It is near the SACWSD municipal water supply center at
East 77th Avenue and Quebec Street.  KWTF began operating in October 1989.
At that time, six SACWSD production wells were connected to the KWTF.  It
now protects the health of SACWSD municipal water supply users by treating
alluvial ground water prior to distribution.  Also, approximately 400
residentsusing private wells were connected to the SACWSD municipal water
supply under EPA removal actions between 1986 and 1988.

The RMA was suspected as one of the potential sources of groundwater
contamination in the EPA's Off-Post RMA Study Area due to its history of
waste disposal practices.  Investigations by the EPA's Field Investigation
Team indicated the potential for other source areas also contributing to
ground-water contamination.  In 1986, the EPA conducted a soil gas survey
near 48th Avenue and Leyden Street.  This survey indicated elevated
trichloroethylene (TCE) concentrations in the vicinity of the CSC facility.
Ground-water investigations undertaken by EPA in August/September 1986, at
48th Avenue and Leyden Street and at East 50th Avenue and Ivy Street
revealed the presence of volatile organic contaminants in the vicinity of
the CSC facility.  The presence of TCE and other chlorinated hydrocarbons
near the CSC

facility was confirmed by another soil gas survey in August 1987. Ground-
water monitoring wells installed on CSC property have confirmed CSC as a
source of ground-water contamination.

Based on these studies and additional work by EPA to define the source
areas, the CSC Site was proposed for listing on the National Priorities List
(NPL) in June 1988.  Investigations for all EPA RMA Off-Post work was then
transferred from the EPA Off-Post RMA Study Area to the CSC Site.  The NPL
listing was made final in August 1990.  The EPA RMA Off-Post OU1 and CSC
geographic areas overlap (see figures 1-2 and 1-3).



Two distinct ground-water plumes have been identified within the CSC Site.
The first plume, known as the "CSC plume" or the "TCE plume", originates on
CSC property south of Sand Creek and is characterized by high TCE
concentrations. The second plume, known as the "perchloroethylene (PCE)
plume",originates near 56th Avenue and Quebec Street and is characterized by
high PCE concentrations. Both plumes are located in the shallow alluvial
aquifer, with the direction of migration generally following the direction
of the ground-water flow, which, as mentioned earlier, is generally north to
northwest.  The direction of flow has been noted to vary from the general
flow directions when influenced by the presence of paleo-channels.
Historically, there have been indications of contamination migration from
the RMA property.

Although the plumes are noted to be characterized by TCE and PCE, they
contain many other contaminants.  A list of the current COCs at the Site is
presented on page 9 of this document.

During the development of the RI/FS for CSC OU2, samples taken from SACWSD
Well 18 showed TCE levels above the MCLs.  Well monitoring has continued
since that time, and elevated TCE concentrations have been recorded on a
consistent basis. Currently Well 18 is utilized during high demand periods
only (typically May - September).  Since the initial detection in Well 18 in
1981, the presence of TCE in well water samples has persisted, while
concentrations have fluctuated.  In the past, water from Well 18 has been
blended with treated water from SACWSD Wells 2 and 3 so that water
distributed to SACWSD customers does not exceed the MCL for TCE.  The
effectiveness of the blending program is limited by the amount of treated
water available to blend with contaminated flows.  As future demands and
contaminant levels rise, an insufficient quantity of treated water will be
available to adequately blend the contaminated flows and continue to meet
public water use demands.  Thus, the blending program is a temporary
solution to current well water contamination problems, and it is not
considered to be a viable treatment alternative to meet RA objectives.

Wells 47 and 21 are situated north and hydrogeologically downgradient from
Well 18.  Well 47 was installed in 1990, with sampling beginning at thattime
and continuing to present.  No contamination had been detected in Well 47
until July 1991.  From July 1991 to May 1992, eight out of ten samples have
shown contamination.  As of May 1992, TCE concentrations were below MCLs.

Well 21 had not exhibited any volatile organic compounds (VOC) contamination
as of May, 1992.  Considering Wells 18, 47, and 21 lie downgradient of the
CSC plume and the PCE plume, EPA and the State believe that it is reasonable
to expect future contamination of Well 21 and increased contaminant
concentrations in Wells 18 and 47.

Notice Not to Issue Special Notice

Because the Potentially Responsible Parties (PRPs) have indicated that they
are not willing to do any work north of Sand Creek on this Site, EPA issued
notices not to invoke the special notice procedures to all of the PRPs
involved with this Site.  These notices were issued June 30, 1992.  The
purpose of these notices is to notify the PRPs of their liability and let
them know that EPA will not conduct negotiations with them for performance
of the work in this OU.

III.  HIGHLIGHTS OF COMMUNITY INVOLVEMENT

Community interest in ground-water contamination in south Adams County was
very intense in 1985 and early 1986.  Initially the RMA was thought to be
the sole source of the contamination.  Local citizens formed a group,



Citizens Against Contamination (CAC), which held a number of well attended
meetings (over 600 attended the March 6, 1986, meeting).  EPA and the Army
responded to numerous public and media inquiries; issued press releases for
new developments; and attended the public meetings.  Community relations
activities were coordinated among the EPA, the Army, and the SACWSD.  The
State conducted a separate program.

Public interest subsided in mid-1986 after a temporary water treatment
system funded by the Army and authorized by a removal action by the EPA came
into operation at SACWSD and treated water was thus made available to the
affected residents.  In the fall of 1986, EPA named the CSC as another
source of the ground-water contamination.  EPA has since issued a number of
fact sheets discussing the progress of the investigation and activities at
the Site.  The CSC Site was also included in joint community relations
activities with several other south Adams County Superfund Sites.

Proposed plans for OU1, OU2, and OU3 were issued concurrently on February
25, 1991.  The public comment period was open from February 28, 1991, to
April 1, 1991.  A public meeting was held March 14, 1991, at the Commerce
City Recreation Center and was attended by 50-75 people.  Details about
community involvement throughout the RI/FSs and public comment period are
included in the responsiveness summaries in the RODs for OU1, OU2, and OU3.

During the latter portion of the RI/FS for OU2, it was discovered that
SACWSD Well 18 began to show levels of TCE above MCLs.  In response to this
finding, OU4 was created to address the contamination or potential
contamination in SACWSD Wells 18, 21, and 47.  The proposed plan for OU4 was
issued on July 10, 1992.  The public comment period was open from July 10,
1992, to August 8, 1992. A public meeting was held at the Commerce City
Recreational Center on July 21, 1992.  Fourteen individuals were present at
the meeting, including representatives from EPA, Colorado Department of
Health (CHD), CAC, State Senator Dennis Gallagher's office and SACWSD.

Responses to comments received during the public comment period on the
proposed plan are presented in the Responsiveness Summary of this document
(see Appendix A).

IV.  SCOPE AND ROLE OF OPERABLE UNITS WITHIN SITE STRATEGY

As stated previously, the CSC Site has been divided into four OUs: OU1,
which addresses contaminated soil on and adjacent to the CSC property and
ground-water contamination south of Sand Creek; OU2, which addresses
groundwater contamination north of Sand Creek; OU3, which addresses exposure
of residents to contaminated ground water from use of private alluvial wells
in OU2; and OU4, the subject of this ROD, which addresses exposure or
potential exposure to contaminated ground water used as a drinking water
source by SACWSD from supply wells 18, 21, and 47.

The EPA Off-Post RMA OU1 ROD is also relevant at the CSC Site.  It first
addressed exposure or potential exposure to contaminated ground water used
as a drinking water source by SACWSD and by private alluvial well users. The
EPA Off-Post RMA OU1 ROD was issued June 4, 1987.

The RA objective of OU4 is to minimize or eliminate exposure or potential
exposure to contaminants present in the contaminated ground water, used as a
drinking water source by SACWSD from Wells 18, 21, and 47, in order to
protect human health in the present and future.  Remedial alternatives
evaluated under OU4 reduce exposure, for customers of SACWSD, to
contaminated ground water from supply Wells 18, 21, and 47.  The RA for
Wells 18, 21 and 47 will continue as long as is necessary to insure the MCLs
are met at the drinking water tap.  MCLs at the drinking water tap will be



achieved via treatment by the KWTF which was constructed as a result of the
EPA RMA Off-Post OU1 ROD, dated June 1987.

The primary purpose of OU4 is to ensure the provision of an adequate
drinking water supply to the residents of south Adams County.  OUs 1 and 2
are for purposes of restoring the aquifer to MCLs for the COCs and this
restoration will be enhanced by the actions taken in the EPA RMA Off-Post
OU1 ROD.

The objective of the EPA Off-Post RMA OU1 was to minimize or eliminate the
exposure to the contaminants present in the contaminated ground water used
as a drinking water source by SACWSD in order to assure protection of the
public health.  The ROD for the EPA Off-Post RMA OU1 called for the
construction of the KWTF and treatment of drinking water to acceptable
standards (see Table B-4, Appendix B) using a Granulated Activated Carbon
(GAC) system.  At that time, six SACWSD supply wells were connected to the
KWTF.  At the time of KWTF construction (1987 to 1989), Wells 18 and 21 were
not connected to the KWTF, because they failed to exhibit significant
contamination.  Well 47 was not installed until 1990. However, sampling in
May 1990, showed contaminants had migrated to the ground water drawn by Well
18, and contamination was detected in Well 47 in July of 1991.  To date,
Well 21 has not exhibited detectable contamination, however its is position
downgradient of the CSC and PCE plumes and the RMA OffPost area. This
indicates contamination in the future is probable.

No principal threat exists in CSC OU4.  A principal threat is defined as
material that includes or contains hazardous substances, pollutants or
contaminants that act as a reservoir for migration of contamination to
ground water, to surface water, to air, or acts as a source for direct
exposure. Contaminated ground water generally is not considered to be a
source material. An exception to this is the presence of Non-Aqueous Phase
Liquids (NAPLs) in ground water (see Superfund Publication 9380.3-06FS,
November 1991).

V.  SUMMARY OF SITE CHARACTERISTICS

Nature and Extent of Contamination

The RI for CSC OU2 is the basis for information on the nature and extent of
contamination in OU4.  The results of the CSC OU2 RI showed extensive ground
-water contamination by VOCs in the study area.  Contaminants were not
detected in other media.  The chemicals of concern (COCs) in the ground
water are:

1,1-dichloroethane (DCA)
1,1-dichloroethylene (DCE)
Total 1,2-dichloroethylene (total 1,2-DCE)
(the sum of the trans and cis isomers)
1,1,1-trichloroethane (TCA)
Trichloroethylene (TCE)
Tetrachloroethylene (PCE)
Benzene (BZ)
Vinyl Chloride (VC)

This group of contaminants is generally mobile in ground water. Please refer
to Section VI of this document for the toxicity characteristics of the above
COCs.

TCE was first discovered in SACWSD Well 18 in August 26, 1982, and first
exceeded the MCL of 5 parts per billion (ppb) in May 1990.  Since May 1990,
measurable concentrations of TCE have persisted.  Thus far the highest



concentration of TCE has been 12 ppb.  This was recorded in May 1990.
Concentrations of PCE, 1,1,1-TCA, 1,1-DCA, Cis-1,2-DCE, and 1,1-DCE have
also been detected, but the concentrations are below their respective MCLs.
BZ and VC have not been detected in Well 18.

Well 47 first showed TCE contamination in July 1991.  All subsequent samples
obtained have exhibited detectable levels of TCE with two exceptions:  Those
obtained in December 1991 and January 1992.  All Well 47 concentrations for
TCE have measured below the MCL.  PCE concentrations of 1.0 ppb were
recorded in three sampling events during October and November, 1991.
Samples obtained since that period have not exhibited PCE concentrations
above detection level.  The other COCs are either not present or are in
concentrations below detection level.

Well 21 has not shown contamination to date, but its downgradient position
from Wells 18 and 47 indicates that future contamination is probable. The
contamination trends of Wells 21 and 47 can be expected to follow the trend
of Well 18, i.e. after initial detection, the presence of contamination
persists. Based on ground-water flow direction and recent sampling of
upgradient wells, it is anticipated that contaminant concentrations in Wells
18, 21, and 47 will increase in the future.

Sources of contamination for areas affecting Wells 18, 21 and 47 are the TCE
plume emanating from OU1, the PCE plume emanating from OU2 and from the on-
post RMA.

As mentioned previously, the TCE plume originates from the CSC facility in
OU1. The plume follows the flow of ground water north into OU2.  The plume
is characterized by high levels of TCE in mean concentrations exceeding 50
ppb in upgradient portions of OU2.  PCE, TCA, and 1,2-DCE are also present
within the plume bounds, the areal extent of which ranges from the CSC
property in OU1 to SACWSD Well 47, (see Figure 1-2, page 3 of this
document). Concentrations decrease steadily downgradient from the CSC
property.  This is believed to be due to dilution, dispersion, adsorption,
and biodegradation of the contamination.

The PCE plume appears to emanate from the vicinity of the northwest corner
of the intersection of East 56th Avenue and Quebec Street.  It is
characterized by PCE, with concentrations as high as 110 ppb.  This plume is
also moving northward.  The exact source of the PCE plume has not been
determined.  It has been assumed that the PCE plume source is degrading for
two reasons:  1) field investigations to date have not located a source and
2) recent sampling indicates the plume is dispersing.

In addition to the TCE/CSC and PCE plumes in CSC OU2, a plume consisting of
dibromochloropropane (DBCP) and other VOCs lies east of CSC OU2, on RMA
property.  This contamination was detected in Irondale community wells in
1980 and was traced back to the western tier of RMA.  A ground-water
interception system, known as the Irondale System, was installed at the RMA
boundary in December 1981, to prevent this contamination from further
migrating off RMA.

Subsequent to the 1981 installation of the Irondale System, it was observed
that the behavior of the contamination on the western tier of the Arsenal
was influenced by SACWSD ground-water extraction practices and schedules.
During normal operations, SACWSD pumps considerably more water during the
summer than at other times of the year.  There was concern that during
periods of higher rates of SACWSD ground-water extraction, the direction of
local RMA ground-water flow might be altered, causing contamination on the
western tier of the Arsenal to deflect to the south and partially bypass the
Irondale System. This was evidenced by detection of low levels of DBCP in



some SACWSD wells in 1989. Improvements to the Irondale System were made in
1990, and there has been no detection of DBCP in SACWSD wells since.

Vinyl chloride was detected during the CSC OU2 RI and subsequent field
sampling programs.  This compound is a breakdown product of other
chlorinated hydrocarbons detected at the Site (see Figure 1-4, page 12 of
this document). It was detected only sporadically with respect to location
and concentration, and it did not appear to define a continuous plume.  The
ROD for the EPA Off-Post RMA OU1 Site contains provisions to upgrade the
KWTF with an air stripper to remove vinyl chloride from the SACWSD water
supply if it becomes a threat to public health via the water supply from
KWTF.

The CSC OU2 RI and subsequent sampling in OU2 and OU4 constitute the RI for
this CSC OU4 ROD.

VI.  SUMMARY OF SITE RISKS

A.  Human Health Risks

Actual or threatened releases of hazardous substances from CSC OU4, if not
addressed by implementing the response action

selected in this ROD, may present an imminent and substantial endangerment
to public health.

The major potential health risk to area residents is associated with the use
of ground water contaminated by VOCs.  Currently, all of the ground water is
treated or blended prior to distribution to the community.  SACWSD Wells 18
and 47 are currently impacted by contamination.  It is expected that Well 21
will be impacted in the future.  Water from Wells 18 and 47 is blended with
treated water from the KWTF to levels below MCLs, before distribution to
residents.

As mentioned previously, eight COCs have been identified based on their
toxicity, widespread occurrence, or concentration.  These compounds are PCE,
TCE, TCA, DCA, DCE, 1,2-DCE, VC, and BZ.  These contaminants are judged to
be the source of the potential health risks at the Site for OU4.

Toxicity Assessment

The COCs are a diverse group of volatile halogenated hydrocarbons and
solvents. Most of the COCs are central nervous system depressants.  They are
also known to be liver/kidney toxins at high doses.  BZ is toxic to the
blood forming system.

Non-Carcinogenic Effects - TCE is a central nervous system depressant in
humans. Inhalation and oral exposure studies in animals indicate that bone
marrow, central nervous system, liver, and kidneys are the target organs.
The principal toxic effects of PCE in humans and animals are central nervous
system depression and liver and kidney damage.  TCA is a central nervous
system depressant at high concentrations and adverse effects on the
cardiovascular system have also been reported.  Exposure to high
concentrations of DCA has been reported to cause cardiac arrhythmia and
liver damage in humans.  DCE can induce neurotoxicity after short-term
inhalation exposure, and also is possibly associated with liver and kidney
toxicity after repeated, low-level exposure in humans. Benzene has
demonstrated toxic effects on the central nervous system, bloodforming
system, and immune system in both animals and humans.  Long-term inhalation
of vinyl chloride by workers is associated with liver damage, central
nervous system disturbances, pulmonary insufficiency, cardiovascular



toxicity, and osteolysis.

Carcinogenic Effects - TCE is classified as a Group B2 carcinogen (a
probable human carcinogen).  PCE and DCA are also classified as Group B
carcinogens.  DCE is classified as a Group C carcinogen (a possible human
carcinogen).  Benzene and vinyl chloride have been classified as human
carcinogens (Group A).

Six of the COCs (PCE, TCE, DCE, DCA, VC, and BZ) are known to cause
carcinogenic effects in animal studies.  Of the six, vinyl chloride and
benzene are both classified as Class A - Carcinogens based on weight-of-
evidence for carcinogenicity (see EPA Risk Assessment Guidance,
EPA/540/189/002, December 1989, page 7-11).  When a carcinogen is classified
as a Class A, that means that there is sufficient evidence from
epidemiological studies to support a causal relationship between the
compound and human cancer.

In the risk characterization, the aggregate carcinogenic risk due to
indicator contaminants at the Site is compared to an acceptable target risk.
Carcinogenic effects are evaluated based on a calculated increase in the
risk of contracting cancer that is a direct result of exposure to COCs at a
Site.  The EPA has defined an increased risk, exceeding the 10[-4] to 10[-6]
range, due to exposures at a Site as being unacceptable regarding the
protection of public health and the environment (i.e. 1 person in 10,000 to
1 person in 1,000,000 will contract cancer).  RA objectives are established
based on applicable or relevant and appropriate requirements (ARARs) (i.e.,
MCLs and MCLGs) and acceptable risk levels (i.e., 10[-6], while ARARs and
the 10[-6] cancer risk point of departure are used as the basis for
developing preliminary remediation goals.  The chance of one person
developing cancer per one million (or 10[-6]) is used as the target value or
point of departure above which carcinogenic risks may be considered
unacceptable.  The 10[-6] point of departure isused for determining
remediation goals when ARARs are not available (i.e., no MCLs or proposed
MCLs exist for the indicator contaminant) or are not sufficiently protective
of human health and the environment because of the existence of multiple
contaminants at a Site or multiple pathways of exposure.

Exposure Assessment

The final CSC OU2 RI report contains a risk assessment for the CSC Site
north of Sand Creek.  This risk assessment will serve as the risk assessment
for this ROD.  Two exposure scenarios were developed to describe a range of
potential health risks.  Case 1 scenario addresses reasonable maximum
exposures within the entire OU.  The Case 2 scenario in this risk assessment
was developed to provide information regarding the potential health risks
associated with SACWSD Well 18. At the time the risk assessment was
compiled, average TCE concentrations ranged from 4 to 6 ppb, with the
maximum concentration at 12 ppb.  Water from Well 18 is currently blended
with treated water from the KWTF, to ensure that any potential contaminant
concentrations in the untreated water are diluted to safe levels.  The case
2 scenario provides an estimate of potential health risks if the water from
Well 18 were to be used directly.  The same risk assessment is applied to
Wells 21 and 47.

The two routes or exposure pathways evaluated quantitatively were:

1.  Ingestion of the water during normal residential use, and

2.  Inhalation of volatiles during showering.

Results



Based upon the toxicity profiles and the exposure scenarios developed for
the COCs, carcinogenic effects were evaluated for the Site.  For the Case 2
scenario, the total excess cancer risk was determined to be 2.0x10[-5],
indicating that with blending of treated water from the KWTF, operation of
Well 18 did not pose an unacceptable risk to receptors of that water. Risks
for each of Wells 21 and 47 are considered to be the same as those
calculated for Well 18 and thus the Case 2 analysis is applied to Wells 21
and 47. Although contamination has not reached Well 21 yet, it is expected
that it will in the future and the risk calculated for Well 18 will be
present.

While the above risk does not exceed the 10[-6] point of departure, the
criteria of meeting MCLs does necessitate remedial action.

Currently, the blending operations are sufficient for providing drinking
water below MCLs.  However, based on higher upgradient ground-water
contaminant concentrations, a general increasing trend in contaminant
concentrations at the wells that are already contaminated and, the knowledge
of the general ground-water flow directions, it is anticipated that blending
will not be sufficient to supply ground water from Well 18 at contaminant
levels below MCLs. This same scenario applies to Wells 21 and 47.  It is
anticipated that all three wells may reach contaminant levels such that
blending will not be sufficient to provide water at contaminant levels below
MCLs.  This will result in a shortage of water supply for the residents in
south Adams County during peak demand periods.

The chronic Hazard Index (HI) estimate for Case 2, which was 0.008,
indicated an extremely low potential for non-carcinogenic adverse health
effects.  Risk Assessment Guidance for Superfund, Vol I:  Human Health
Evaluation (EPA/540/1-89/002) defines HI to be the ratio of the exposure
level over a specified time period to a reference dose, below which even
sensitive populations are unlikely to exhibit adverse health effects.  A HI
of 1.0 would be the threshold where sensitive populations would possibly
begin to show adverse health effects.

B.  Environmental Risks

Environmental risks for OU4 were not considered because there is no
identified exposure pathway by which significant exposure to environmental
receptors could occur.  There is no environmental risk for OU4, however,
there is potential environmental risk related to the protection of wildlife
on the adjacent RMA during construction activities.

VII.  DESCRIPTION OF ALTERNATIVES

The CSC OU4 FS was conducted to develop and evaluate remedial alternatives
that would effectively minimize threats to and provide adequate protection
of public health from contaminated ground water drawn by SACWSD Wells 18 and
47 and will be potentially drawn by SACWSD Well 21 for use as a portion of
the SACWSD municipal water supply.  The OU4 FS was conducted in three
phases: Phase I, development of alternatives; Phase II, screening of
alternatives; and Phase III, detailed analysis of alternatives.  These
alternatives were initially evaluated for effectiveness, implementability,
and cost.  The favorable alternatives were then evaluated in detail in Phase
III with respect to the criteria specified in the NCP (see page 22 of this
document for a listing of the criteria).

Remedial Action Objectives and Goals

RA objectives for establishing ground-water remediation and exposure levels



were developed from ARARs and from risk-based considerations (please see
table B-4, Appendix B).  The standards, requirements, limitations, and
criteria that were considered to be ARARs for remediation at CSC OU4 include
chemical, location and action-specific requirements (see Appendix B of this
document).

The chemical - specific ARARs pertaining to the CSC OU4 Site include the
Federal Safe Drinking Water Act (SDWA), the Clean Water Act (CWA), the Clean
Air Act (CAA), and the Resource Conservation and Recovery Act (RCRA). State
standards include the Colorado Primary Drinking Water Regulations and the
Colorado Water Quality Control Act.  The primary chemical-specific criteria
for the CSC Site are the MCLs established under the Federal SDWA and
ColoradoPrimary Drinking Water Regulations.  MCLs are the maximum
permissible levels of contaminants in water delivered to any user of a
public water system.  Only those State standards which are more stringent
than the Federal standards are considered ARARs.

The action-specific ARARs pertinent to remediation activities at CSC OU4
include wildlife protection (for the adjacent RMA), noise abatement, and air
emission control regulations.  Applicability of these regulations and
standards is defendant upon specific remedial actions undertaken at CSC OU4.
If air stripping is utilized, then the National Ambient Air Quality
Standards (NAAQS) and the Colorado Air Quality Control Act would become
ARARs.  The Colorado Noise Abatement Statute and Colorado Wildlife
Enforcement and Penalties are potentially relevant and appropriate during
construction activities.

RA objectives define the overall purpose of the remediation and consist of
media and site-specific goals for protecting human health and the
environment.  This project objective was determined based upon the
identified COCs for the Site, the exposure routes and the acceptable
contaminants levels which are developed from the ARARs.  The PA objective
can be summarized as follows:

To minimize or eliminate human exposure or human potential exposure to
contaminants present in contaminated ground water used as a drinking water
source by the SACWSD from Wells 18, 21, and 47, in order to assure
protection of public health in the present and in the future.

The primary purpose of this RA is to ensure the provision of an adequate
drinking water supply to the residents of south Adams County.  In addition,
the extraction of the contaminated ground water by Wells 18, 21 and 47 will
assist in capturing contaminants in the ground water and is consistant with
the OUs 1 and 2 RODs.  The above objective is consistent with the RA
objective statement in the EPA Off-Post RMA OU1 ROD calling for the
construction of the KWTF, whereby ground-water contamination in SACWSD wells
south of 80th Avenue was addressed.

Alternative 1 - No Action

This alternative provides the baseline against which the other alternatives
are evaluated.  Under the No Action alternative, the current status of the
Site remains the same.  Activities currently being conducted for OU4, which
would continue under the No Action scenario, include the blending program,
which combines water from Wells 18, 21, and 47 with treated water from Wells
2 and 3, and the monitoring program.

The No Action alternative does satisfy the RA objective of the statutory
requirement of protectiveness of human health on a short-term basis only.
Human exposure to contaminated water through either ingestion or inhalation
is temporarily reduced.  The blending program is a short-term temporary



means of ensuring that the water presently delivered to the SACWSD
distribution system meets the MCLs.  Given the short-term time limitation of
the blending program, however, the RA objective will not be met in the
future under this alternative.

The No Action alternative is both technically and administratively
implementable, as it does not involve any activities beyond those which are
currently taking place at OU4.

Costs associated with the No Action alternative include monitoring and
sampling expenses.  No capital costs are incurred, as the blending program
is in place and operational.  The cost breakdown for the 30 year life of the
alternative includes:

         Capital Costs                       $0
   Present Worth of Annual O&M               $0
Present Worth Annual Monitoring        $147,600

   Total Present Worth                 $147,600

Alternative 2 - Increased Pumping of SACWSD Wells 2 and 3

This remedial action alternative was not carried forward into the detailed
analysis of the OU4 FS, because it was determined that it would not capture
the plume.  Therefore, this alternative would not be effective because
blending of the contaminated ground water would not meet ARARs.  (see
section 3, page 4 of 12 of the OU4 FS Report).

Alternative 3 - Connection to the Klein Water Treatment Facility

This alternative is a Granular Activated Carbon (GAC) treatment option.
Alternative 3 involves the connection of Wells 18, 21, and 47 to the KWTF
where the existing GAC system would treat the contaminated ground water to
below MCLs. The treated water would then be transported back to a storage
reservoir for distribution.

The KWTF, located at 74th Avenue and Quebec Street, consists of 16 downflow,
fixed-bed GAC pressure contactors, with two additional units for carbon
storage and reserve capacity.  Chlorine and chloramines can be added to the
flow either before or after carbon adsorption, and provisions have been made
for, via the EPA Off-Post RMA OU1 ROD, the addition of an air stripping unit
if it is determined that VC contamination is evident and in exceedence of
the MCLs.  The spent carbon, which was delisted by CDH in January 1992, is
categorized under the "nonhazardous" designation.  It is currently
transported off site and regenerated in compliance with the EPA Off-Post RMA
OU1 ROD. Following treatment, the water is pumped to a clearwell and then
pumped to SACWSD's storage reserves.  The monitoring program at the KWTF
tracks influent and effluent water quality and plant performance to aid
SACWSD in the effective operation of the facility.

Wells 18, 21, and 47 currently pump to Reservoir 4, a 2,000,000 gallon
reservoir and pumping station located at 85th Avenue and Quebec Street.  The
capacity of the storage reservoir and the 12 million gallon per day (mgd)
KWTF are adequate to handle the treatment and storage of water from the
wells in CSC OU4.

Instantaneous decreed and design flows are as follows:

SACWSD Well    Instantaneous Decreed    1989 Design Flow
                  (Flow)  (gpm)                (gpm)



    18                3088[*]                  1500
    21                2000                     2000
    47                1500                     1500

<Footnote>
* Well 18 is an alternative point of diversion
  for Wells 2 and 3. Therefore, Wells 2, 3
  and 18 have a combined maximum withdrawal
  rate of 3088 gpm. (Black & Veatch, 1989).
</footnote>

Based upon SACWSD design flow rates and approximate pipe slopes and
velocities of 3 to 5 feet per second, the connection of all three wells to
the KWTF would consist of the following arrangement (these specifications
may be modified during system design if necessary):

-  24" collection line from the junction of Wells 18, 21, and 47 at
Reservoir 4 to the KWTF; and

-  20" transmission line from the KWTF to Reservoir 4.

The connection of Wells 18, 21, and 47 to the KWTF would reduce the
contamination levels in the water, thereby minimizing future public exposure
to the contaminated ground water and meeting the RA objectives.  The GAC
system at KWTF has proven to be effective in removing the VOCs found in the
CSC shallow alluvial aquifer, resulting in potable water meeting the state
and federal drinking water standards.  The treatment of water from the three
wells via the KWTF would ensure adequate removal of all COCs with the
exception of vinyl chloride.  If vinyl chloride is detected at the KWTF at
concentrations in excess of MCLs an air stripper will be added to the
treatment process.

Alternative 3 is technically and administratively implementable. The Klein
GAC system is fully operational and is designed to provide adequate capacity
for the treatment of contaminated water from Wells 18, 21, and 47.
Construction of approximately 20,000 feet of pipe would be necessary in
order to implement Alternative 3.  The acquisition of the necessary
easements and/or rights-of-way will also be necessary.  The preliminary
general alignment of the connection to the KWTF primarily runs parallel to
existing roadways where SACWSD easements have already been acquired.  The
widening of existing easements and/or the acquisition of new easements is
not anticipated to be difficult to implement.

Costs associated with Alternative 3 include collection and transmission
lines, new well pumps, and design and construction engineering.  The cost
breakdown for the 30 year life of the alternative includes:

         Capital Costs               $2,301,800
   Present Worth of Annual O&M         $865,500
Present Worth of Annual Monitoring     $147,600

   Total Present Worth               $3,314,900

Alternative 4 - Granular Activated Carbon Treatment

Alternative 4 involves the use of a new GAC treatment system for the
contaminated water from Wells 18, 21, and 47, as opposed to the use of the
KWTF GAC system.  This treatment option consists of constructing a permanent
GAC system at the Reservoir 4 storage facility.

The GAC system would require 14 downflow fixed-bed GAC pressure contactors



with one additional unit for carbon storage and reserve capacity.  As at the
KWTF, chlorination would be provided prior to pumping the treated water to
Reservoir 4.  A monitoring program similar to that established at the KWTF
would be implemented.  All contactors would be tested and monitoring of the
influent and effluent water quality would be necessary to ensure that all
flows entering the SACWSD distribution system meet the State and Federal
drinking water standards. Provisions for the addition of an air stripping
unit would be madeshould the presence of vinyl chloride be detected in the
plant influent.

The RA objectives would be met and public contact with contaminated water
would be reduced by installing a GAC system for the treatment of water from
Wells 18, 21, and 47.  Reduction of the toxicity, mobility and volume of the
COCs would be accomplished, with the exception of vinyl chloride.  If vinyl
chloride is detected, an air stripping unit would be added to the treatment
process.

Alternative 4 is technically and administratively implementable.
Construction of the GAC treatment system would be required to implement the
alternative.  The system would not require pilot testing, since a GAC system
is currently being utilized at the KWTF, and is effectively treating the
COCs. Components of the GAC system are readily available and adaptable to
the CSC OU4 Site.

Costs associated with alternative 4 include the GAC system design and
construction costs.  Costs for the installation of an air stripping unit are
not included, as the need of an air stripper is not anticipated.  The cost
breakdown for the 30 year life of the alternative includes:

         Capital Costs               $1,772,600
   Present Worth of Annual O&M       $2,587,200
Present Worth of Annual Monitoring   $147,600

   Total Present Worth               $4,507,400

Alternative 5 - Air Stripping Treatment

Alternative 5 involves the use of an air stripping treatment system for
addressing the contaminated water from Wells 18, 21, and 47. Construction of
a packed column aeration (PCA) air stripping unit at the Reservoir 4 storage
facility would be necessary.  The air stripping unit would consist of a
single packed tower with forced air blowers and a storage tank.  The
contaminated water from the three wells would be collected and pumped to the
packed tower, where water would flow down the packing by gravity while the
air flows upward.  Based upon previous studies regarding air stripping
emissions, it was determined that VOC emission controls would not be
necessary at this location.  The total VOC emission rates were estimated to
be below the rate requiring a State permit (one pound per day), thus
emissions could be discharged directly to the atmosphere. Actual emissions
would need to be verified and continuously monitored to ensure compliance.

The air stripping system proposed for Alternative 5 would be effective in
reducing the VOC contamination from Wells 18, 21 and 47, thus the RA
objectives would be satisfied.  Air stripping has been proven to be
effective for the removal of organics similar to those at CSC OU4, with the
added advantage that vinyl chloride would also be removed from the water.

Alternative 5 is technically and administratively implementable. Components
of the air stripping technology are readily available and adaptable to the
CSC OU4 Site.  Construction of the air stripping treatment system would be
necessary in order to implement the alternative.  No pilot testing would be



required, but continued air emissions monitoring would be critical.

Costs associated with Alternative 5 include the air stripping unit design
and construction costs.  Annual O&M costs include operating and maintaining
the system as well as routine monitoring.

The cost breakdown for the 30 year life of the alternative includes:

         Capital Costs                $869,4000
   Present Worth of Annual O&M       $2,917,000
Present Worth of Annual Monitoring     $147,600

   Total Present Worth              $3,934,000

VIII.  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The remedial alternatives developed in the CSC OU4 FS were analyzed in
detail using the nine evaluation criteria of the NCP.  The resulting
strengths and weaknesses of the alternatives were then weighed to identify
thealternative for CSC OU4 which would provide the best balance among the
nine criteria.  These criteria are:

-  Overall protection of human health and the environment
-  Compliance with ARARs
-  Long-term effectiveness and permanence
-  Reduction of toxicity, mobility, or volume
-  Short-term effectiveness
-  Implementability
-  Cost
-  State acceptance
-  Community acceptance

Each of these criteria is described and analyzed below.

Overall Protection of Human Health and the Environment

This criterion addresses whether or not a remedy provides adequate
protection and describes how risks posed through each pathway are
eliminated, reduced, or controlled.

Alternative 1 provides current minimal protection of human health and the
environment through the blending program, but would not in the future.  Both
Alternatives 3 and 4 provide protection of human health and the environment
by reducing the contamination in Wells 18, 21, and 47.  Alternative 5 is
protective of human health through the reduction of contamination in well
water. Protection of the environment is maintained by Alternative 5 as long
as VOC emissions are within acceptable limits.

Compliance with ARARs

This criterion addresses whether or not a remedy will meet all Federal and
State environmental laws and/or provide grounds for a waiver.

Alternative 1 is presently in compliance with the ARARs established for OU4,
but will not provide compliance in the future due to the limitations of the
blending program.  Alternatives 3 and 4 will meet the ARARs.  With respect
to MCLs, they will be met at the drinking water tap.  Should VC be detected
in excess of the MCLs, and KWTF capacity is not sufficient to treat it, an
airstripping unit will be added to the GAC system.  This will ensure
compliance with all ARARs. Alternative 5 will meet the ARARs as long as air
emission standards are maintained.  If the VOC emissions for Alternative 5



exceed acceptable limits, the addition of off-gas treatment will be required
prior to release.

It should be noted that the aquifer is being remediated by actions taken in
OUs 1 and 2 and that the remediation is enhanced by the actions taken in the
EPA RMA Off-Post OU1 ROD and this ROD.  For ground-water remediation
standards and ARARs compliance, please refer to the RODs for CSC OUs 1 and 2
and the above mentioned EPA RMA Off-Post OU1 ROD.

Long-Term Effectiveness

This criterion refers to the ability of a remedy to provide reliable
protection of human health and the environment over time.

No long-term effectiveness is provided by Alternative 1.

Alternatives 3 and 4 both provide the greatest long-term effectiveness,
since the COCs, with the exception of VC, are permanently removed from the
well water and destroyed off-site through the regeneration of the spent
carbon. Alternative 5 provides long-term effectiveness through permanent
removal of contaminants from well water.  While the COCs are not permanently
destroyed, they are diluted to acceptable levels after release to the
atmosphere.

Reduction of Toxicity, Mobility, or Volume

This criterion refers to the preference for a remedy that reduces health
hazards, the movement of contaminants, or the quantity of contaminants at
the Site.

Alternative 1 provides minimal reduction in the toxicity, mobility, and
volume of the contaminants through the blending program.  Alternatives 3 and
4 permanently reduce and/or eliminate the toxicity, mobility, andvolume of
the COCs, with the exception of VC, through the utilization and regeneration
of GAC. Alternative 5 reduces the toxicity of contamination through dilution
in ambient air.

Short-Term Effectiveness

This criterion addresses the period of time needed to complete the remedy,
and any adverse effects to human health and the environment that may be
caused during the construction and implementation of the remedy.

Short-term effectiveness is provided by Alternative 1 through the blending
program.  Alternatives 3, 4, and 5 provide significant short-term
effectiveness as the treatment of the water from Wells 18, 21, and 47 is
provided in a relatively short period of time.  No increased risks or
exposure to contamination will occur during implementation.

Implementability

This criterion refers to the technical and administrative feasibility of a
remedy.  This includes the availability of materials and services needed to
carry out the remedy.  It also includes coordination of Federal, State, and
local governments to clean up the Site.

All of the alternatives under consideration are both technically and
administratively implementable.  Alternative 1 is the easiest to implement
as no additional activities are required.  Alternatives 3, 4, and 5 involve
the utilization of proven technologies that are readily available. Easements
will need to be obtained for pipeline routes.



Cost

Cost evaluates the estimated capital and operation and maintenance costs of
each alternative in comparison to other equally protective alternatives.
Please see the OU4 FS for cost breakdown and evaluation.

Alternative 1 has the lowest total cost, as minimal activity is required.
Among the treatment options, Alternative 3 has the greatest capital cost,
followed by Alternatives 4 and 5.  The treatment alternative with the
greatest O&M cost is Alternative 5 followed by Alternatives 4 and 3.  Total
present worth for the treatment alternatives from the most expensive to the
least expensive are for Alternatives 4, 5 and 3, respectively.

State Acceptance

This criterion indicates whether the State agrees with, opposes, or has no
comment on the preferred alternative.

EPA has involved CDH throughout the RI/FS and remedy selection process.  The
State concurs with EPA's selected alternative, Alternative 3.

Community Acceptance

This criterion includes which components of the alternatives interested
persons in the community support, have reservations about, or oppose.  At
the public meeting and in the comments received, all have fully supported
EPA's selected alternative.  Please refer to Appendix A of this document for
a summary of the written public comments received and EPA responses.

IX.  SELECTED REMEDY

EPA has selected CSC OU4 Alternative 3, connection of SACWSD Wells 18, 21,
and 47 to the KWTF, as the remedy for CSC OU 4.

The remedy for OU 4 is made up of the following components:

-  connection of Wells 18, 21, and 47 to the KWTF

-  treatment of well water at the KWTF by granulated activated carbon to
below MCLs (please see table B-1, Appendix B), in compliance with the EPA
Off-Post ROD

-  regeneration of spent carbon off site in compliance with the Off-Post RMA
OU1 ROD

-  transmission of treated water to Reservoir 4 for storage

-  quarterly monitoring of Wells 18, 21, and 47, and Reservoir 4
 The RA for Wells 18, 21, and 47 will continue as long as is necessary to
insure the MCLs are met at the tap.  MCLs at the tap will be achieved via
treatment by the KWTF which was constructed as a result of EPA RMA Off-Post
OU1 ROD, dated June 1987.

The selection of this remedy is based upon the comparative analysis of
alternatives presented in the previous section.  This remedy provides the
best balance with respect to the nine evaluation criteria, is protective of
public health, and will comply with all identified State and federal ARARs.

For CSC OU4, connection of SACWSD Wells 18, 21, and 47 to the KWTF will
ensure that residents of south Adams County are provided with adequate



drinking water and protected from exposure to contaminated ground water.

Alternative 1 was not chosen because it is not a permanent solution and will
not comply with all ARARs in the future.  Alternative 3 was chosen over
Alternative 4 because it is less costly and Alternative 3 utilizes an
existing facility for treatment and Alternative 4 would require the
construction of a new GAC system. Alternative 3 was chosen over Alternative
5 because it is less costly and Alternative 5 would not destroy
contaminants, but would only reduce toxicity by dilution in the atmosphere.

VC has not been detected in ground water extracted by the SACWSD municipal
supply wells.  As mentioned previously, if VC is detected at quantities in
which the KWTF cannot treat to performance standards (MCLs), an air stripper
will be retrofitted to the KWTF as specified in the provisions of the EPA
Off-Post RMA ROD.

X.  STATUTORY DETERMINATIONS

EPA's primary responsibility at CERCLA sites is to select RAs that are
protective of human health and the environment.  CERCLA also requires that
the selected remedial action for the Site comply with applicable orrelevant
and appropriate environmental standards established under Federal and State
environmental laws, unless a waiver is granted.  The selected remedy must be
cost-effective and utilize permanent treatment technologies or resource
recovery technologies to the maximum extent practicable.  The statute also
contains a preference for remedies that include treatment as a principal
element.  The following sections discuss how the selected remedy for CSC OU4
meet these statutory requirements.

Protection of Human Health and the Environment

The remedy selected for OU4 addresses the exposure or potential exposure to
contaminated ground water through SACWSD Wells 18, 21, and 47. Alternative 3
is protective of human health by ensuring that the water extracted by Wells
18, 21, and 47 used as part of the municipal water supply is treated to
levels below MCLs.

Attainment of Applicable or Relevant and Appropriate Requirements

All ARARs would be met by the selected remedy.  ARARs for CSC OU4 were
discussed in Section VIII of this ROD.

Cost Effectiveness

EPA believes that the selected remedy is cost-effective in mitigating the
risk of exposure to contaminated ground water.  Section 300.430(f) (ii) (D)
of the NCP requires EPA to evaluate cost-effectiveness by comparing all the
alternatives which meet the threshold criteria, protection of human health
and the environment, against three additional balancing criteria: long-term
effectiveness and permanence; reduction of toxicity, mobility, or volume
through treatment; and short-term effectiveness.  The selected remedy meets
these criteria and produces the best overall effectiveness in proportion to
their cost.  The estimated cost for the selected remedy is $3,314,900.

Utilization of Permanent Solutions and Alternative TreatmentTechnologies or
Resource Recovery Technologies to the Maximum Extent Practicable

EPA believes the selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a
cost-effective manner for CSC OU4.  Of those alternatives that are
protective of human health and the environment and comply with ARARs, EPA



has determined that the selected remedy provides the best balance of trade-
offs in terms of long-term effectiveness and permanence; reduction in
toxicity, mobility, or volume achieved through treatment; short-term
effectiveness; implementability; and cost, and also considering the
statutory preference for treatment as a principal element and considering
State and community acceptance.

As mentioned previously, OU4's primary purpose is to provide a drinking
water supply that meets MCLs.  OUs 1 and 2 address the restoration of the
ground water aquifer which is the source of water for Wells 18, 21 and 47.
The restoration of the aquifer will be enhanced by the actions taken in both
the EPA RMA Off-Post OU1 ROD and this ROD.

The selected remedy (Alternative 3) provides a permanent remedy at minimal
costs.  Additional costs after connecting Wells 18, 21, and 47 to the KWTF
include quarterly ground-water monitoring and annual operation and
maintenance costs at the KWTF.  The selected remedy was the least costly of
the alternatives that met the threshold criteria.

Alternative 1 does not have a long-term effectiveness and permanence
component. Alternatives 3, 4 and 5 are equal in their long-term
effectiveness.

Alternatives 3 and 4 reduce toxicity, mobility and volume through treatment
equally.  These two alternatives remove the contaminants from the water via
activated carbon.  The contaminants are immobilized through carbon
regeneration. Alternative 5 reduces toxicity in the water via transfer to
the atmosphere. However, mobility and volume are not reduced by this
alternative. Alternative 1 only reduces toxicity by dilution.

All alternatives are equally effective on a short-term basis. Alternative 1
has the advantage that it is already in place.

Alternative 1 is the most easily implemented.  The rest of the alternatives
are equally implementable.

Of the viable alternatives, 3, 4 and 5, 3 is the most cost effective and
least costly in the long run.

Long-term effectiveness and permanence and cost were the most decisive of
the above 5 criteria in selection of the remedy.

The State of Colorado concurs with selection of Alternative 3.

Preference for Treatment as a Principal Element

The selected remedy satisfies the statutory preference for treatment as a
principal element.  No principal threat exists in CSC OU4.  A principal
threat is defined as material that includes or contains hazardous
substances, pollutants or contaminants that act as a reservoir for migration
of contamination to ground water, to surface water, to air, or acts as a
source for direct exposure.  Contaminated ground water generally is not
considered to be a source material.  An exception to this is the presence of
NAPLs in ground water (see Superfund Publication 9380.3-06FS, November
1991).

Documentation of Significant Changes

There are no significant changes to EPA's preferred alternative as presented
in the OU4 Proposed Plan.  EPA's preferred alternative is the connection of
SACWSD Wells 18, 21 and 47 to the KWTF.



REFERENCES

Black & Veatch 1989.  South Adams County Water and Sanitation District,
Organic Contaminant Ground water Quality Information.  B & V Project
13720.167.

CDM Federal Projects Corp. 1990.  Final Remedial InvestigationReport,
Chemical Sales Co. Operable Unit 2, Chlorinated Hydrocarbon Ground water
Plume.  Document Control No. 7760-004-RI-BLFT.

URS Consulting 1992.  Feasibility Study Report - Chemical Sales Co. Site,
Operable Unit 4.

USEPA 1987.  Record of Decision - EPA's Off-Post Rocky Mountain Arsenal
Operable Unit 1.

USEPA 1991.  Record of Decision - Chemical Sales Co. Site, Operable Unit 1.

USEPA 1991.  Record of Decision - Chemical Sales Co. Site, Operable Unit 2
and Operable Unit 3.

APPENDIX B

APPENDIX C

STATE OF COLORADO

COLORADO DEPARTMENT OF HEALTH
Dedicated to protecting and improving the health and
environment of the people of Colorado

4300 Cherry Creek Dr. S.
Denver, Colorado 80222-1530
Phone (303) 692-2000

Laboratory Building
4210 E. 11th Avenue
Denver, Colorado 80220-3716
(303) 691-4700

December 28, 1992

Mr. James J. Scherer
Regional Administrator
US EPA VIII RA
999 18th Street, Suite 500
Denver, Colorado  80202-2466

Subject:  Chemical Sales Co. Superfund Site OU 4 Record of Decision

Dear Mr. Scherer:

The State of Colorado has reviewed the Record of Decision (ROD) for the
Chemical Sales Company Superfund Site (the Site) Operable Unit 4 and concurs
with the United States Environmental Protection Agency's (EPA) decision to
select Alternative 3 as the remedy.  Implementation of this remedial action
will assist with ground-water restoration.

As part of this concurrence, the State of Colorado requests that EPA
maintain a strong and diligent effort towards the evaluation of contaminants



from all viable responsible parties for the Site.  This, we believe, should
include strong efforts to secure payment for both capital construction costs
and additional operation and maintenance costs required to implement this
action, as well as efforts to address ground water in the geographic area of
Operable Unit 4.  Absent such efforts the State of Colorado may be unable to
enter into a formal contractual agreement to finalize the remedial action.

We look forward to a continued strong working relationship during the
Remedial Design and Remedial Action phases for this Operable Unit as well as
during the cleanup of the sources (Operable Unit 1) and the alluvial aquifer
(Operable Unit 2).  Sincerely,

Thomas P. Looby
Director
Office of Environment

cc:  David C. Shelton, CDH
Jim Lewis, CDH
Robert Eber, AGO
Jim Berkley, EPA
John Barth, EPA/ORC�


